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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile is made In form of symmetric combination of three 
tear-shaped cavities formed from billet' two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
HIM, Inner surface of center cavity Is formed by outer surface of round billet and outer surface 
of this cavity b formed by Inner surface of round billet EFFECT: enhanced reUahillry . 1 dwg 



l- 



BEST AVAILABLE COPY 



RU 2091655 CI 



(21) Application number 94033638 

(22) Date of filing: 19940915 
(51) Int a: F16L9/02 
(56) References cited: 

Airropcxoc cavneraifaCTBo CCCP N 1648597. mi. B 21 D 15/02. 199 L. 

(71) Applicant: AjmpompHoe o6a;ecTBO omepbrroro rana "YpanbCKM* HaywHO-KCcncROBaTenbCKHft 
HHCTHTyr Tpy6uoft npoMbrameHHocnT 

(72) Inventor: Ejihhob K>.M., ry6tm A.H, Bo6kob M.A.. UbiKanoo B.<t>.. A6«paxuaH0B T.C.. Cawapraioo 
W.B.. Ejihhob ».M.. ry&m A.M.. Bo6xob M.A.. UwKaJiOB B.*., A6jroaxuaH0B I\C., CauapHHOB IO.B. f 

(73) Proprietor AKHHOHepHoe o6m t ecTBO CTKpbiToro nma "YpajibcxHH Haywuo-Hccn^OBaTejibCKirfi 

Tpy6H0fl npoMbrameHHocnT 



(54) IIPOMU1LHA51 TPYBA 
(57) Abstract: 

McnojibaoBaHKe: b Tpy6ocTpoesma. CymHocrb K3o6peTeinw: npo$wu> BuncuxHeH b sane cHMUCTpsniaofi 
KowoHHamiH M3 Tpex KanneBH^Hkix nojiocxcfl. o6pa3oeaHHbPC U3 Tpy6noft 3aroTOBKM. mac H3 Koropux 
conpiiKacaxrrcH ucxjxy co6oft KapyMHMMH noeepXBOCTKMH ynnrpcw H MX TOcreft c ^opMnpoBaHHCM utXRy 
hmmh TpexbCH nojiocTH, npH ctom fwyrpeHHHe nonepxHoers! abvx KanneaugqBbcx nonocreft o6paooB«Hbi 

BHVTpCHHefl nODCpXHOCTUO TpytiHOft 3aPOTOBXH, HX Bapyxioce nOBepXHOCTM o6pSL30BaHM HapyXHOft 

noBepxHOCTbn TpytSeoft sanoroBXK. a BHyrpeHHH* no&epxnocTb cpe^Heft nonorni o6pa3oeaHa napyxBofl 
noBepxHocTbio Tpy6«oft saroroBKH, HapyKBan noBepXKOCTb yroft nojiocrw o6pa3osaHa BHyrpeHHeft 
noBepxHocTbio xpy6aoM saroroBXH. 1 hji. 
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Description {Ouhcslhhc ■3o6pcrcHK5i|: 

H3o6pcraiHc othochtch k o6pa6oTKc Mcrajuxoo Rannetmcu a uomcv 6brrb acxxvnooBaHo npn 
loroTOBneHmi Tpy6 c tacotwuM npo^wicw, npnucH«CMbuc b xatiecTBe aaroroBOK njiacTwpca, 
Hcnojn»3yc**Q>ix ppsi ooocxaHOBneKra repurnnoiocTH boahhux. hwJtthhwx x raooeb&x ckbmkh. 

HoBccTHa MHorony^eeaH npo^onbHo-ro^ptfpoBaHHaH Tpy6a, npffiorrsH 3a nporomn. DbmojraaoiaH H3 
Kpyrvioft TT>y6Hoft saroroBxa nyrew Ac^opMKpooaimH (pacTHxeHaa) cc nanepeHHoro cchchmh. PcryjmpyH 
BenspzKHy B^aanHBaRHH pojihxob b 3aroroBxy m hx kotowcctbo, mojeho Ha o^hoA onpaBxe jororaBAHBaTb 
Tpytibi c paamratuM npo$ajieu. mto oco6chko bsaho Ana xpy6, Hcnojitoyckiwx b KauecTBe ruiacTupcfl A 7151 
peuoHTa o6rannwx Tpy6. 

Hc^ocxaTKOu xaKoft Tpy6fai hbjihctch oojibaraa crcncHb ntfyapuaujm b weexax aaraoa, wro yucHhmaeT 

BQ3M0XH0CTt» pacmHpCHHH lUiaCTfalpH B KOJIOHHC R yBOTWHBaeT CTpaTHBaiOCAHC HaHpfWCHOH H, XpOWC 

toto. 6anbmoe kojihuoctbo itonuarrpaTopoB HanpHJKCHHH b uccrax asrnoa Tpy6w. 

TexHJwecsaa 3aAaia. panaeuan H3o6pcrc«Hcw, aamuotiarrcH b yueHbcaanra otmpombi ocrawiHOH 
AofropwauHH MwcraooseiDW xptn«3HW npo^KJXH hbcbtokchhh np<wcJihBbK«c*o|»£aaHH Tpy6w. 

nocTBBneHBaA 3a^a«ia pemaerca 3a wr toto, iro b npo^nntaoft Tpytfe, npeawyn^cTscHHo ceapHOfl, 
BbaxuiBesHoft c ^^hhmm ctnamcu npo^ana, cornacao woo6pertHsaa, npofanb BbmonHca b bhac 
CHMMCTpH^BoA xoutixHanaH H3 Tpcx xanneaoaibtx nojiocrefl, o6pa3oeaHHfaOCK3 Tpyten saroroBKH, rbc h3 
KOTopbix conpaxacaioTcsi wcKAy oo6oft HapyKHbooi noocpxHocTHWH ynrapeHRbix aacreft c $opMnpOBaHH£w 
uejKjjy Hsoof Tpert*ft hojiocth, npn yrovc BHyxpeHHMC noeepxHocra «Byx KaruicfiH^ioax nonocreft 
o6pa30BaHbi BHyrpeuBeft noaepxHoenJo TpytfKoa saroToouf, hx HapyxHwe noBtpxHocra o6pa30BaHbE 
HapyjKHoft noocpxHocrao Tpy6noft 3aroTOBXH. a BHyrpeHKHR nooqpXH«rrt> nojiocTW o6pa30BaHa HapyxHoft 
noBCpxuocTfaio Tpy6aoii sapoTOBxa. HapyxHaa noBepxMOCTb yroa nonocra oopaooBaaa BHyrpcraai 
noBepxHocruo Tpyoaoft 3aroroBXii. 

B npq^iaraeuoft npo$H7ibHoft Tpy6c 6anfemaa wacn. noscpxHocTH TpyfJw hbjwctcw uaenjo onBcaHHOfl 
ospyxBOCTH. wto 3Ha*urrenbH0 yMCHtmaer kotowoctbo KOHncHTpaTOB HanpHmcHHH no ncpHVfcrpy TpytibZ H 
ycHTiKH pasAaaa opossum h noBbanaer npowHocrt> cckchkh npn pas^aMC Tpy6 b npoqeocc hx HCOQ7Dj30BaHMH 
b xauocTBC nnacTupeft nnn BoocraHOBHCHKH rcpMerwiBocTH npa peuoirre oticapphtx kojiohh. Kpoue toto, 
cHKxaOTCfi ocTaxcwHBtc KanpHmcHHH m b csapaou mac nocne paaRawx rpy6bi b CKBaxHHc, Tax xax 
ceapeoft moB Baxo«HTCR b 30He uanoft £c$opi4axiHH. a ocranbHaH wacTt. ncpHMcrpa (c^opMnpoBaHRbcc 
xanncBRABUC hojiocth) kucct nnoBHwc nepexoAbi c uanoH xpHBH3H0B. 

IlcpHMCTp BapyxHoft nooepxHOCTH npo^anfaaoft TpytSbi HecxanbKO 6omjne BByrpCBBero nqxiurrpa oScaABoa 
TpyfSbi a™ oooA aHM " HaTHTa. a HapyxHufl oracammjfl pvuuurrrp uawnc BHyrpcSBero ppsaiarpa. o6cappaA 
rpy6u jsfw. o6ococwchhh C8o6ciABoro cnycxa » cxeaxBHy. 

HcnojoooaaHKe npo^KUbBbOC Tpy6 s xanccToc nnacTupea, ycraHaanMBacMwx b uccTax noBpeBAesKH 

(TpOAHHbl, UeCTHafl CKB03Ban KOppOOHH, ACp^OpHpOBaBHWC OTBepCTHH, M3H0C H AP-) 06caAHbOC XOJ10HH, 

kvkct p«A npcnMym,ocTB no cpasHCHrao c TpaAHOfWHHMUH ucroAaMH: B3roT0B7icsHC npo^HnbHott Tpy<Sw H3 
coapHofl sarxrroexH no3BQJiHCT Mamrrcjibiw chhotti, pacxoAU na ce npon3BqACTBo; Tax xax 
"3HB.KirrCJIbB.SLfi HaCTb BXpKMCTpa Tpy6bi «Bnaeroi nacrmo oxmcaaHofi oxpyxBocTK, yro ywcnunacr 
KOjnwecTBO xoHUCHTparoB, yBcnHMHsacT nnomaAb conpKxocHOBeHHH npn paoAawe wexAy BbmpaaneHHoft 
Tpy^ox n xonoHHoA a yBemramaer HanpswcHHH crrpamaHxsi; BorM tfi xw crb nfmuatann npo$Mm>Hbcx 
Tpy6, c^opMRpoBaHHbix b 6ynTbi. no3BanHCT coKpaTRTb bdcuh pcuoHTa, yueBbiDRTb pacxoA MaTq>nanoB H 
sarpaTM npsc pewotrre nospexACHHbix yuacrxoa nnaerupsiuH xoHcrooft AnKHW. npoaaaoABTfc pe&JOHT b 
exBsuxKHax Ha 3HawrenbHhix rnytSHHax, noBbtoiTb HaAcraocn. a Aanrx>"™ocrt> 0TpeM0HTapoBaKHOTX> 
yuacrxa. 

npx ^opMBpoBaHRR 6yHTa H3 npcAnaracMon npo^iuibHoft *rpy6w 3HawitJftB0 cBRxaxrrca cpqAonbHwc 
Ae^opMauEoi h cxpyvoKBamie TpytSbi, Tax xax yxna^Ka bhtrob npoAontHoa Tpy6bi npoR3BOARTOi Ha A a 
onopfai ynmpCRHbix uacrefl KanneBHAHfcoc oanocrcfl- 

Kpowc toto, np^Anaracubift npo$Km> HMecr AocraTomiy» JKOCTxocTb, m npn gopmxpoBaHHix 6ynra hc 
npoacxoAHT chchthh cctchhh. a np« pa^MOTKC hc Tpc6ycrcn ^onomarrcnhBbKx onepanKfi m o6opyAOBaHHH 
Ann npasxH Tpy6bi or cKpy^KBarom. 

npeA^aracMan TpytSa npu uaxcHviaribKofl KounaxTHocTa ccuchhh kucct HaatSankmae paAaycM xpMBK3KW 
^opt^bi cctccHBN ^acoHHoro npxxJjMJiH. A hoi uetorfne xpHBH3Ha ^opubi ccueHHH npo^ana. tcm mchwhc 
lopacxoAOBaH pecype ruiacnwHocm npa ^opMOBxe rrpo^aoH o crane a npa paaAawc cro B cxfiaxKHc, tcm 
ucm>me BcmRHHa ocTaTOMHbix HanpRmcHHfi. 

Ha weprexe aaoopameHitH npo^mibKan rpyoa nonepewoe cwerac, nqe I a 2 - xanneBHAHiJe nojiocxM. 3 
ceapHofl moa 



RU 2091655 CI 



sssr^ssa^^i-s^™^*^ — 

a Kuv^ nlZ^l nonocro 2 oCpaaoeana Hapy«„ofl noapxHocn* Tpyti„oH aaroroB,™ 
npo^B^ny* rpyfiy. Banpm «p. ra nonocoDoa aarxm,™ nony^ajorcnwK^ ofipaaou. 

Ha <fro P woi».JHt>-cBapowou craw csapmaioT Tpytfy apyrnoro ccuchho. „ .„„ 

apyroya, Tpy6y n.p™,™^ aanxa^ oca^Z- ^T^^ ^«nHpoBO<o,ou era™ 

•rpyCy „o „ QJIV ™ M rZ~^ Z^T.T no/IOCTefl » oqrmKanhBbiMH eanxaMB a<*>Pwhp«ot 

vy»y ««> nanyMoiwi TpeTbea nonocni 2 h saflaimoro ceteuHH npocf row. ^ H py 

npo$mihHyx> -rpytfy nonynaioT cjuflyjon^ju o6pa3cu. 

ccc^Z. a^^r^TTC^;" "P°*—>« ^ (nnaCTfafpfl) Hax^H^, b c« aTOU 
Bapy»Zni3^^ o^om^oaaHHoro yvacnca npn BcoacftcrBHB a« a^HHm,, to „ 

^^^^^ 
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Claims [QopMyna H3o6pereHHHj: 

npo^wibHan Tpy6a. npeaMyniecTBeHHo csapHan. BbaxuiKCHHaH c $acoHHb<M cchchkcu npo$nnn, 
oT/mwjuomaHCH tcm, mto npo^wm. bwikuihch b bhrc csfUMCTpsnHoft Kow6sniamm us Tpcx sanneet^Kbix 
nonocTcft. o6psoooanHhtx vo TpytinoA 3aroT0HKM. jjee id Koxopwx coopincacaiOTCH ue*yjy co6oA 
HapyxHbiwM noecpxHocTHUH ymapcHHbix MacTcfl c ^opuBpoBaioKM iiex^y hkuh iperbeft nariocra. np« 
3T0M BHyrpcHHKc noocpxHocT« Asyx Kanncna^Hwx nanocrot o6pa30Baicw gayrpeaadk nooepXHOCTbio 
Tpy€noft sanoroaKX, hx napywKWC noeepxHocrM o6pa30BaHbi HapymHofl noocpxnoeTuo Tpy6Hoft oaroTOBKH, 
a BHyrpcHHfiH noeepxHOCTb cpc^Hcft ncjiocnt o6pa30BaHa HapyxHoft noecpxHocroo Tpytiiioft aaroroBKSi. 
Hapy noBcpxHocrt aroft ikuiocth o6pa30BaHa BHyrpcHHcft noeepxKocTWO Tpyfmott aarvroBRH. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



if 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 



RU 2091655 CI 



Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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